This study investigated the effects of web-assisted instruction (WAI), as compared with sole use of traditional face-to-face classroom instruction, on student learning of English as a foreign language by adopting a pretest-posttest control-group quasi-experimental design. The participants included 183 students from four intact classes in a technological university in southern Taiwan. A standardized English proficiency test was utilized as the pretest and posttest to measure student progress over an 18-week period. The results showed that (1) WAI is more effective than traditional instruction alone in improving students' posttest performance, (2) active participants in the online course achieve higher scores than passive ones in the posttest, (3) WAI has no differential effects for students of different ability levels, and (4) the experimental students acknowledged the advantages of WAI, but held reserved attitudes towards WAI. This study suggests that web-based learning be incorporated into the curriculum to provide students with additional learning in English, that students be guided and monitored throughout the process to ensure online learning success, and that teaching strategies be developed to encourage students to take control and responsibility for their own learning.
Introduction

Background
Traditional instruction (TI), characterized by teacher-centered, lecture-based and direct face-to-face teaching in which students are instructed by the teacher to study the textbook and take notes (Sungur & Tekkaya, 2006) , is often criticized for its rigidness in teaching procedures, its failure to meet individual differences and arouse student interests, and most importantly, its ineffectiveness in raising student achievement (The China Post Editorial, 2007; Tsao, 2011) . To compensate for the problems encounterd by TI, many teachers have experimented with the use of the web technologies and resources to supplement in-class instruction. On the one hand, web-based learning resources equip teachers with a variety of authentic materials to enrich and vitalize their teaching. On the other, it enables students to obtain additional learning at their convenience and at their own pace.
Although many pedagogical benefits are associated with web-assisted instruction (WAI), including the use of multi-media, authenticity and variety of materials, flexibility and customization of learning, and opportunities for guided learning (Hiltz & Wellman, 1997; Liaw, 2001) , the implementation of it does not guarantee success. The focus of WAI does not lie in whether the instructional materials have been uploaded to the e-platform, but rather in whether the students have logged online to learn the materials (Wu, 2004) . The learner's lack of self-sustaining or self-learning capability, losing learning directions, or experiencing frustration are all negative factors. A good online learning platform should allow the teacher to interact with the learners in some way and simultaneously monitor their learning progress (Roberts & McInnerney, 2007) . It must be flexible and allow for differences in learning styles and abilities. In the online learning environment novice web users may easily lose direction and experience frustration in learning. Aimless surfing of the Internet makes them unable to establish a comprehensive framework of knowledge, or causes cognitive overload on them, making it difficult to integrate knowledge structure (Martin, 1994; Warschauer, 2000) . Therefore, WAI requires clear teaching objectives and sound curriculum planning to guide the learners while at the same time overseeing student learning behavior and progress, and trying to maintain their motivation to learn (Chang, 2005; Lai, 2008; Lee, Shen & Tsai, 2010) .
While more and more teachers utilize the Internet resources to support instruction, there is also a growing concern regarding how effective the web is as an instructional tool. Previous studies that evaluated the impact of WAI on student achievement have mostly reported positive findings, as concluded in the meta-analyses of Zhao, Lei, Yan, Lai, and Tan (2005) ; Sitzmann, Kraiger, Stewart and Wisher (2006); and Liao (2007) . Nevertheless, little empirical research exists that examines the effects of WAI on language learning; most of the previous studies applied WAI to content courses such as math, science, computing, and writing, with few addressing English as a foreign or second language (EFL/ESL) learning. The scanty research that is available in the EFL or ESL context has come to conflicting results. On the positive side, we find studies that confirmed the superiority of WAI over TI in English writing performance (Al-Jarf, 2004b; Chuo, 2007; Kargozari & Hamed, 2010; Liou, 1997) , English reading comprehension (Dreyer & Nel, 2003; Pan & Huang, 2009; Tanyeli, 2008) and English speaking (Chiu, Liou & Yeh, 2007) . On the downside, there are studies that detected no significant differences in learning performance between online students and traditional classroom students (Lin, 2007; Liu, 2007; Shiu, 2002 ).
Statement of the Problem
Since the effectiveness of WAI in facilitating language learning remains inconclusive, more experimental studies appear necessary. Moreover, hardly any previous studies have included participants from technological colleges or universities, whose students have a pressing need for English language proficiency in the workplace but are seriously undertrained in English to compete successfully (Chen, 2002; Tsao & Hsu, 2010) . Technical college students in Taiwan are commonly unmotivated in the classroom and severely deficient in English language skills. According to a study by Tsao & Hsu (2010) , the majority spent one hour or less per week on English study after class. Therefore, it comes as no surprise that many of the technical college students graduate without the ability to write or speak simple English which they have learned since elementary schools (Su, 2005; Liao, 2010) . In fact, according to a report released by Taiwan's Ministry of Education (MOE), less than 10% of the freshman students from private colleges and universities passed the basic level of General English Proficiency Test (GEPT), a locally-developed standardized language test (the Liberty Times, 2009). Thus, how to enhance students' English proficiency has become one of the most important tasks for higher education in Taiwan in recent years, consequently prompting almost all colleges and universities to set up an English graduation threshold and request their undergraduates to pass at least the basic level of any English standardized test such as TOEIC or TOEFL (Hsu & Wang, 2006; Chen & Huang, 2007 ).
Purpose
In view of the students' need to meet the English graduation requirement, the researcher developed an online learning scheme to prepare students for standardized exams. However, as vocational-technical students tend to be passive learners and low achievers of English (Lee, Shen & Tsai, 2008) , the researcher wondered if they were able to benefit from web-assisted language learning, which requires much time commitment and active engagement on the part of the learner. In addition, the researcher would also like to know if learner participation and English proficiency are two important variables that influence the learning outcomes of these students: whether active participants who get more involved and spend more hours doing online learning will outperform those who do otherwise in the posttest, and whether more proficient students of English will benefit more from the online course than the less proficient ones.
Research Questions
To sum up, the current research, using technological students as the subjects, aims to explore how WAI as a supplement to TI enhances their learning of English as a foreign language by addressing the following questions: 
Definitions of Terms
 Traditional instruction (TI): TI in this study refers to the use of the blackboard and textbooks (or handouts) by the teacher to conduct face-to-face lessons to the students in the classroom.
 Web-assisted Instruction (WAI): WAI in this study refers to the use of web-based learning resources and activities by the teacher to supplement classroom teaching so as to provide students with additional learning opportunities out of class. It is different from blended learning, which integrates face-based instruction and computer-based instruction, in that WAI enhances classroom teaching with web resources and activities instead of online or computer-mediated instruction.
 Technological students: Technological students in this study refer to students who are enrolled in technological colleges or universities, and graduate with a B.A. or B.S. degree.
Methodology
Participants
The participants were 4 intact classes of students, totalling 183, in a technological university in southern Taiwan, with an average age of 18.6 and an average length of 9.7 years' English study. At the time of this study, they were taking a two-hour-weekly required general English (GE) course from the teacher-researcher. The course focused on the training of reading and listening skills at the high-beginning level. Two classes were randomly assigned to the experimental group (n=94), receiving supplementary WAI, and the other two to the control group (n=89), receiving traditional classroom instruction only. All participants in this study, together with other students in the same university, are required to pass the basic level of GE proficiency tests before graduation.
Intervention
Previous studies have pointed out that a voluntary online self-learning program is likely to fail with students who are passive and unmotivated (Lai, 2008) . Therefore, to ensure a successful execution of web-assisted language learning, the instructor made it a compulsory part of the course by building the student's performance in online learning into his or her final grade of the course.
The teaching intervention lasted for 18 weeks. Both experimental and control students were taught by the teacher-researcher, receiving the same in-class instruction, using the same textbook, following the same syllabus, and taking the same midterm and final exams that together account for 50% of the semester grade, a practice adhering to the school policy which stipulates that the textbook and course assessment should remain consistent among classes of the same year.
However, with another half of the course grade at the teacher's disposal, the teacherresearcher was able to vary part of the teaching practice for the two groups. For the control group, 20% of the course grade was allotted to self-study of two teacher-selected simplified classic readers with audio CDs, and the assessment included a reading reflection report and a pen-and-paper test, whereas for the experimental group, students were required to fulfil a self-learning task that involved the completion of online assignments and the taking of the tests related to the assignments. They were also encouraged to take notes of what they had learned from each website they visited and submitted their notes to the instructor to earn extra credits.
For that purpose, a dedicated page which provides links to a selection of websites accessible free on the Internet was created by the teacher-researcher and posted on the course website, along with a brief instruction on what to do with each of the connected sites (see Appendix 1). These websites, as listed below, were selected because they are in line with the students' English levels and contain tutorials, drills, exercises, worksheets or tests that prepare students for the standardized English proficiency tests in real life. Instructions on how to use certain websites were given by the teachers in the computer lab and also posted in the "Announcements" area of the e-learn platform. Students could access these websites from anywhere and at any time, pacing their learning progress at their own convenience. After students completed an exercise on a particular website, they would receive immediate feedback and a score through the interactive mechanism of that website. They would know where they made mistakes and how they could correct them. Students were guided about the self-learning project and the use of these websites in the first week. A study plan with a testing schedule was also given to the experimental students at the onset of the course. It was expected that the experimental students' learning of the foreign language could be effectively enhanced and improved through additional exposure to the English language and a variety of online assignments and tasks given by the teacher. developed by the Language Training and Testing Center in Taiwan and commonly adopted by many local schools as the English exit examination-was used as the pretest and posttest to measure student progress over time. The test consists of 30 listening and 35 reading comprehension questions in multiple-choice format, with a perfect scale score of 120 for each section. The experimental subjects' scores on the pretest were also used to differentiate the more proficient students from the less proficient ones in order to assess the effects of WAI on students of varied proficiency levels.
Instruments
An English Language Proficiency Test An elementary-level General English Proficiency Test (GEPT)-a criterion-referenced test
Many studies have been carried out to evaluate the validity and reliability of GEPT, which has been claimed to have high reliability and validity (Gong, 2002; LTTC, 2001; Wu, 2011 ).
A Post-treatment Questionnaire
A questionnaire concerning the experimental students' perceptions of the online-learning experience was developed by the teacher-researcher based on the objectives of this study and the work of Pan and Huang (2009) and Son (2007; and was validated by two senior experts in the field to establish its content validity. The questionnaire, in an anonymous form, was composed of (1) two questions that inquire about the time the subjects spent on online learning per week and the number of copies of study notes they produced per week, and (2) 16 questions that probe into the subjects' attitudes toward WAI in general, with responses rated on a 5-point Likert scale, ranging from "strongly agree" to "strongly disagree". The Cronbach's alpha coefficient of this scale for the current study is 0.89, indicating that the scale measures responses with satisfactory internal consistency.
A Post-treatment Interview
To probe further into the experimental group's perceptions towards WAI, an interview was held one week after the questionnaire survey. The researcher randomly selected 3 students respectively from high-, mid-, and low-ability groups and interview them with an interview guide (see Appendix 2) to facilitate the interview process. The interview, which took about two hours, was audio-recorded and transcribed for thematic analyses.
Procedures
In the first week of the intervention both groups were pretested with an elementary-level GEPT. After the test a course orientation was given to familiarize the students with the course, but an extra tutorial on the online course components was included in the orientation to the experimental students. In the 16 weeks that followed, students in both groups did basically the same things inside the class, except that the experimental group studied web materials outside of class while the control group studied paper materials. In week 17, both groups took the GEPT posttest to see the treatment effects over time. In addition, the experimental group answered the post-treatment questionnaire. At the end of the intervention in week 18, an interview was given to nine selected students from the experimental group.
Data Analysis
The quantitative data were collected through a pretest, a posttest, and a questionnaire. The data were analyzed using SPSS for Windows 10.0, involving Cronbach's alpha reliability test, descriptive statistics and One-way ANCOVA. Using the pretest scores on GEPT as covariate and posttest scores as the dependent variable, One-way ANCOVA was conducted to determine whether significant differences existed in adjusted means of the dependent variables. Significance of difference between the mean scores of both groups was tested at the .05 level.
In addition, to ascertain the role of participation in the success of online learning, students in the experimental group were further divided into three subgroups (active, average and passive) according to students' self-reports in the questionnaire about the time they spent learning online and the quantity of study notes they produced while learning online. Those who spend more than 3 hours per week and take more than two A4 pages of notes in a week are classified into the active group; those who allot less than two hours and write fewer than one page of notes are grouped into the passive; and those in between are put into the average group. Finally, to detect the potential effects induced by language proficiency, the pretest scores were used to assign experimental students into high and low ability groups. Again, one-way ANCOVA was performed to determine the significant differences between groups.
As for the data collected through an interview, it was transcribed, analysed and crossreferenced with the quantitative data from the questionnaire.
Results
WAI versus TI in terms of student outcomes in EFL learning
Descriptive statistics in Table 1 report the posttest means before and after adjusting for the pretest scores. A significant difference was observed between the posttest scores of the two groups (F =7.71 and 5.61 respectively, p < .05), in favor of the experimental group. The experimental group achieved significantly higher adjusted scores than the control group in both the listening and reading sections of the posttest (90.77 vs. 85.53 in listening, and 73.45 vs. 71.04 in reading), which implied the superiority of the web-assisted teaching approach over the traditional pure in-class instruction in promoting students' English competence in both listening and reading. 
Impact of Participation Level on the Posttest Performance of WAI Students
For the purpose of this session, the experimental group was broken down into three groups according to students' self-reports in the questionnaire about the time they spent learning online and the quantity of study notes (see Appendix 3 for student sample page) they produced while learning online: 17 students who reported dedicating more than 3 hours per week to the online project and taking more than two A4 pages of notes in a week were classified into the active group, 43 who reported spending between two to three hours and completing one to two pages of notes were put into the average group, and 34 who allotted less than two hours and wrote fewer than one page of notes were grouped into the passive. Then, one-way ANCOVA was performed to investigate if there was a significant difference in the posttest among the three groups. The results displayed in Table 2 
Differential Effects of WAI on the Posttest Performance of High and Low Achievers
Students in the experimental group with pretest scores in the top and bottom 33% of the distribution formed a high and a low English ability group, resulting in a total of 32 students in the high group and 30 in the low group. The results of one-way ANCOVA as displayed in Table 4 demonstrate no significant differences between the adjusted means of the two groups on either the listening or reading posttests (F=0.36 and 2.42 respectively, p > .05), suggesting that the WAI produced no differential effects for students of either high or low levels. In other words, WAI is as effective for high achievers as for low achievers in improving their English listening and reading abilities. a high= students with overall pretest scores in the top 33% (N=32) b low= students with overall pretest scores in the bottom 33% (N=30)
Perception and Evaluation of WAI as Compared with TI by Experimental Group Students
As Table 5 reveals, experimental students are rather divided in their responses to the survey questions, suggesting the WAI as a new approach to teaching has generated controversy among them. The data showed that the new approach neither encouraged nor discouraged most of the students. However, it did affect a small group of students (approximately one-fourth) positively and a nearly equivalent number of students negatively. For example, more students agreed than disagreed that WAI is interesting (item 1) and effective (item 2). Yet by contrast, more students felt that WAI decreases learning motivation (item 3) and creates more pressure (item 4). While over half of the students (item 5) consider WAI time-consuming, a greater majority (item 6) acknowledged its abundance and diversity. Despite the many benefits of WAI such as leaving a deeper impression on what is learned and contributing more to English-learning, as approved by the majority of students in item 7 and 8, students did not favour it over TI as revealed in item 9, where half of the students held a neutral position while more students disliked WAI (29%) than those who supported it (21%). The reason may be contributed to fact that web-assisted learning in this study was made compulsory rather than voluntary, thus resulting in reluctance on the part of the learners. Results of item 10 to 12 seem to endorse the teacher's proper selection of the websites. The majority of students thought teacher-selected websites offer English-learning resources which meet their ability levels and learning needs, thus serving as useful supplementary materials. Regrettably, however, only one-fourth of the students wanted the teacher to recommend more English-learning websites to them, while the rest were either not sure or opposed to the idea (item 13). Finally, results of item 14 and 15 revealed students' passiveness toward online learning and mixed feelings toward tests. While 38% of the students thought tests were necessary, only 22% confessed that they would go online to learn English even without tests, and a much larger number of students (42%) indicated they would not learn online if there were no tests. This study yielded survey findings different than did many previous studies (Al-Jarf, 2004a; Chang, 2005; Chiu, et al., 2007; Kung & Chuo, 2002; Pan & Huang, 2009; Son, 2007 Son, & 2008 . For example, Pan and Huang (2009) reported over 80% of their participants enjoyed web-based learning more than reading paper materials. Al-Jarf (2004a) found all of his students who had used the online course held highly positive attitudes towards online learning with their motivation heightened and their self-esteem raised. The overwhelming majority of the subjects in Son's studies (2007; also enjoyed Web activities and indicated that they would access Web activities outside of class time and use the Web as a part of additional learning at home.
In order to ascertain why a good number of experimental students in this study responded unfavorably to web-learning, the teacher-researcher conducted an informal interview with a group of nine students one week after the questionnaire survey. According to the interviewees, the reasons why web-based learning didn't help raise learning interest or enhance motivation included: As online learning in this study was made a requirement as well as a test-preparatory measure rather than an option or a motivational stimulant, it came natural that it was not received as enthusiastically as in other studies where the participants were encouraged and often given extra points for taking part in it.
Conclusion
Discussion of the Findings
The major finding of this study supported earlier research that has proved the superiority of WAI over TI on language learning (Al-Jarf, 2005; Chang, 2005; Chiu et al., 2007; Fujishiro Liou,1997; Tanyeli, 2008) . As a matter of fact, the meta-analysis study of Sitzmann, et.al (2006) has concluded that web-based instruction used as a supplement to classroom instruction is 19% more effective than conventional instruction when "Web-based trainees were provided with control, in long courses, and when trainees practiced the training material and received feedback during training (p. 623)" As the online course in this study was well planned and implemented, e-learning was made not only possible but also effective for less motivated underachievers such as the current subjects.
This study also supported the importance of participation in online learning. The finding that active participants made greater gains than passive ones in the posttest is in agreement with previous studies (Al-Jarf, 2004a; Liou,1997) , suggesting that success in online learning depends considerably on learner autonomy and participation (Chang, 2005; Yukselturk & Bulut, 2007) . The more autonomous students are, the more time and efforts they will spend in learning by themselves, which in turn brings more academic success to them (Chang, 2007) . Therefore, encouraging students to take initiative and depend on themselves more in learning is a crucial component that English language teachers should take into account when planning their curriculum (Benson, 2003; Lee, Shen & Tsai, 2010) .
However, this study did not find any differential effects of WAI for mixed-ability students, whereas in the study of Tabassum (2004) WAI was more effective for high achievers than for low achievers in improving achievement in science learning, and yet in the study of Liu, Chen and Chang (2010) a particular computer-assisted learning strategy termed concept mapping generated greater benefits for poor readers of English than for good readers. A possible reason for these discrepancies could relate to the study design. The online learning in this study was integrated into the course evaluation, forcing all students, both strong and weak, to work equally hard to meet the requirement, while in Tabassum's study web-learning was offered without causing extra course load; students were merely exposed to certain websites but not further tested on what they had learned online. In a voluntary learning environment better students tend to make more use of individualized e-learning than weaker students, and thus benefit more than the latter. As to the study of Liu et al. (2010) , their concern was whether the learning strategy worked equally well for both good and poor readers in Freshmen English, and they explained their finding by claiming that poor readers made more progress because the strategy "promotes better understanding without too much loading for readers", while good readers showed no improvement because "they already have their own effective learning strategies and knowledge structure" (p. 442).
Finally, a survey of the experimental students showed mixed attitudes toward web-based learning. While most of them acknowledged the advantages of online learning, quite a few held negative perceptions of WAI and showed little interest in continuing with e-learning after completing the course. This finding has two implications: first, it suggests that test-oriented online learning is discouraging and uninteresting, hence failing to win widespread support from these students; second, technological students are probably more passive or less motivated learners of English than those in general universities.
Implications and Suggestions
The results of this study have important implications for both EFL teaching and online instructional design. First of all, the finding that WAI was successful in improving technical students' GE proficiency suggests that web-assisted learning should be included as part of the English curriculum. As students in the conventional teaching context merely study units taught in the textbooks, the content they learn is insufficient. To supplement for the deficiency, the Internet can be employed as a useful tool to enhance teaching and learning.
Secondly, the finding that active participants made more progress than passive ones demonstrates the importance of learner involvement or autonomy in online learning. Therefore, teachers can help students develop strategies to self-monitor their own learning instead of taking full responsibility for their students. Future research may explore the role of learner autonomy and self-regulating strategies in web-enhanced EFL learning.
Thirdly, the finding that WAI had no differential effects for students of mixed abilities illustrates that low achievers can also benefit from web-based learning. However, for students limited in English proficiency, it is especially important that teachers select proper web sites and resources that are appropriate to them and provide guidance on how to use those resources, so as to minimize the potential difficulties that these students may encounter when learning via the Web.
Last but not the least, the experimental students' feedback from the questionnaire and the interview indicated that they were not all pleased to learn through the Internet. Many regarded online learning as an add-on to the regular class and thus considered it an extra burden. Therefore, this study suggests when incorporating online learning into the English curriculum, teachers need to develop strategies to encourage their students to take more control and responsibility for their own learning. Furthermore, the course objectives should be clearly defined, as they may determine how the online program is run. If increasing student learning interest is the main goal, the online learning part should probably not be made compulsory or test-oriented. Otherwise, too many tests or too much learning load would damage interest. However, if extending learning scope or raising achievement is the first priority, the proportion of the course grade allotted to the online learning component should probably be increased so that passive students would get more involved or pay more attention to it. After all, it is not always easy to achieve one without sacrificing the other. Future studies may include a third group of participants, who are offered the online supplement as an option rather than a requirement, and compare the three groups in terms of attitudes and achievement.
